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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft Finalized by the Textile 
Sizing, Finishing Materials and Dyestuffs Sectional Committee had been approved by the Textile Division Council. 

The Environment (Protection) Rules, 1996 in India prohibit the manufacture and handling of certain azo colourants 
derived from harmful amines including benzidine and its certain derivatives. In view of the possible occupational 
hazards in the use of these dyes and the lack of available data on the free benzidine content of such dyes, the need 
of a standard test method for estimation of free benzidine content needs no emphasis. 

Conventional methods of analysis of benzidine in aqueous solution, usually require a separation from other 
amines, which may be present. However, these methods generally give detection limit for benzidine in the range 
of 1-100 ppm. More sensitive methods include spectrophotofluearnatry and gas-liquid chromatography where 
detection limit is claimed to be 0.01 ppm. 

The composition of the Committee responsible for formulation of this standard is given in Annex A. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1960 'Rules for rounding off numerical values (revised)'. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 
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TEXTILES 



Indian Standard 

- METHOD OF TEST — ESTIMATION OF 
FREE BENZIDINE IN DYES 



1 SCOPE 

This standard prescribes methods for estimation of free 
benzidine in dyes. 

2 REAGENTS 

2.1 Methanol, HPLC grade. 

2.2 Chloroform, AR grade. 

2.3 Diethylethef , AR grade. 

2.4 Dichloromethane, AR grade. 

2.5 Sodium Hydroxide Pellets, AR grade. 

2.6 Sodium Chloride, AR grade. 

2.7 Sodium Nitrite, LR grade. 

2.8 N-l-Naphthylethylene Diamine, Dihydrochloride, 

GR grade. 

3 APPARATUS 

3. 1 High Performance Thin Layer Chromatograph 
(HPTLC) 

3.2 High Performance Liquid Chromatograph 
(HPLC) 

3.3 Gas Chromatograph-Mass spectrometer (GC- 
MS) 

3.4 Electronic Balance 

3.5 Rota-Vap or Turbo-Vap 

3.6 Borosil Beaker, 100 ml. 

3.7 Glass Rods 

3.8 Separating Funnel, 250 ml. 

3.9 Measuring Cylinder, 100 ml. 

3.10 Pippetes Graduated, 10 ml, 5 mi, 2ml and 1 ml. 

3.11 Standard Measuring Cylinder, 5 ml. 

3.12 Round Bottom Flask 

4 EXPERIMENTAL PROCEDURE 

4.1 Accurately weigh about 1 g of the given dye sample 
(in a 100 ml beaker) by using an electronic balance. 

4.2 Transfer this into a 100 ml beaker. 



4.3 Add 50 ml of distilled water to this and stir it well. 

4.4 Adjust the/?H of the dye solution to greater than 
10 by adding 10 NNaOH solution drop by drop. Keep 
it for 5 to 10 min. 

4.5 Quantitatively transfer this solution into a 250 ml 
separating funnel. 

4.6 Add 25 ml of chloroform or diethyl ether or 
dichloromethane into the separating funnel. Shake it 
well for 1 min and keep it in the stand till the organic 
and aqueous layers separate. 

4.7 Collect the organic portion quantitatively in a round 
bottom flask (100 ml) or turbo-vap evaporating 
apparatus. 

4.8 Repeat the steps at 4.6 and 4.7 two more times. 

4.9 Evaporate the organic solvent by using rota-vap/ 
turbo-vap. 

4.10 Dissolve the concentrate in methanol and make it 
up to 5 ml in a 5 ml standard measuring flask. This 
solution can be taken for the instrumental analysis. 

5 CHROMATOGRAPHIC CONDITIONS 

5.1 High Performance Thin Layer Chromatography 
(HPTLC) 

5.1.1 Standard Solution 

Weigh exactly 100 mg of benzidine (should be 100 
percent pure or should be a certified standard) and 
dissolve it in methanol and make up to 100 ml. This 
gives 1 mg/ml or 1 000 ppm solution. Keep this as a 
stock solution. 

5.1.2 Multi-layer Calibration 

Construct a calibration curve of concentrations 50 mg, 
1 00 mg and 200 mg by applying 1 \i\ from the diluted 
solutions (from the stock solution) of concentrations 
5 ppm, 10 ppm and 20 ppm. 

NOTE — A single level calibration of suitable concentration 
may also be used for quantifying benzidine with strictly the 
permitted deviation less than 5 percent. 

5.1.3 Stationary Phase 

Silica gel G60 F254 Al sheets HPTLC precoated plate. 
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5.1.4 Mobile Phases 

Any of the following mobile phases can be selected 
depending on the sample matrix: 

a) Di-isopropylether: «-pentane = 6:4, or 

b) Di-isopropylether, or 

c) Chloroform: Methanol = 9.5:0.5, or 

d) Toluene: Di-chloromethane: Diethylamine 
-7:2.5:0.5 

NOTE — One of the above mobile phases will separate 
benzidine from different sample matrix — mode of 
development — isocratic in Twin Trough Chamber. 

5.1.5 Application 

a) Sample application — Apply 1 |il and 20 \i\ 
of sample by using camag ATS3 or Linomat 
4 

b) Standards application — Apply 10 \i\ from 
5 ppm, 1 ppm and 20 ppm solutions by using 
Camag ATS3 or Linomat 4. 

c) Mode of application — Bandwise application 
band length 6 mm. This is generally 
recommended for quantification. 

5.1.6 Scanning 

The developed plate is scanned by using Camag 
scanner 3 

Scanning wave length — 280 nm 
Spectral range — 200 to 400 nm 

5.1.7 Post Chromatographic Derivatisation 

5.1.7.1 In a twin trough chamber, put 0.5 g of sodium 
nitrite (NaN0 2 ) in one trough and pour 1-2 ml of HC1 
(concentrated). Nitrous fumes are generated. Place the 
plate in the adjacent trough in such a way that the 
developed zones are exposed to the nitrous fumes. 

5.1.7.2 Weigh about 200 mg ofN-l-Naphthylethylene 
diamine dihydrochloride (American base) and make 
it upto 200 ml with methanol. Transfer this solution 
into a dipping tank of Camag immersion device and 
dip it for 5 s. The coloured zones are developed. The 
colour of benzidine zone will be dark blue. This is 
called coupling. 

5.2 High Performance Liquid Chromatography 
(HPLC) 



Eluent 1: 
Eluent 2: 



Stationary phase: 



Methanol 

0.575 g Ammonium 

dihydrogenphosphate + 0.7 g 
disodium hydrogenphosphate 
in 1 000 ml water, pH = 6.9 

LiChrosorb 60 RO-select B 
(5 urn); 250 mm x 4.6 mm 



Flow rate: 0.7-1.0 ml/minutes 

Gradient: Start 15 percent eluent 1, 

linear increase to 80 percent 
eluent 1 within 45 min 

Column temperature: 40°C 

Injection volume: 15 (al 

Detection: Diode array detector 

spectrograph at 240 nm, 280 
nm and 305 nm 

5.3 Gas Chromatography-Mass Spectometry 
(GC-MS) 



Capillary column: 



Injection system: 

Injector temperature: 

Carrier: 

Temperature 
programme: 

Detector: 
Injection volume: 



PVMS, SE 54 or DB 5, 
length: 50 m, inside 
diameter: 0.32 mm, film 
thickness : 0.30 urn 

Splitless/split 

250°C 

Hydrogen 

60°C (1 min) 60 to 220°C 
(8°C/min) 220 to 260°C 
(2°C/min) 260°C (5 min) 

MS 

1 jil, splitless 1 min. 



6 ANALYSIS 

Consider the following parameters for analysis. 

6.1HPTLC 

a) Rf — Retention factor, 

b) UV — Spectra, and 

c) Colour development after post 
chromatographic derivatisation. 

6.2 HPLC 

a) Rt — Retention time, and 

b) UV — Spectra. 

6.3 GC-MS 

a) Rt — Retention time, and 

b) Mass fragmentation pattern, that is mass 
spectra-at 70 eV. 

7 CALCULATION 

Calculate the amine levels from the peak areas of the 
individual amine components, as mass portion W, in 
mg/kg, of the sample: 



W = 



A P xQ K xV 
A K xm E 
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A p = peak area of the amine in the sample in area 8 VALIDATION OF THE METHOD 

units; 

A K = peak area of the amine in the calibration 8.1 Reliability of the Method 

solution in area units; 

Q K = concentration of the amine in the calibration 8 * 2 Repeatability 

solution, in ug/ml; „ - ^ ..... 

' r& 8.3 Comparability 
V - final volume of sample, ]n ml; and 

m E = weight portion accounted for by the textile For the above parameters actual inter-lab trails are 

sample in the final sample volume, in g. under consideration to arrive at acceptable figures. 
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ANNEX A 

{Foreword) 

COMMITTEE COMPOSITION 

Textile Sizing, Finishing Materials and Dyestuffs Sectional Committee, TX 07 



Organization 
Ahmedabad Textile industry's Research Association, Ahmedabad 
Ahmedabad Textile Industry's Research Association, Ahmedabad 

Anil Products Limited Ahmedabad 

Century Textiles & Industires Ltd, Mumbai 

Central Institute for Research on Cotton Technology, Mumbai 

Colour-Chem Limited, Mumbai 
Di-Ichi Karkaria Pvt Ltd, Mumbai 

Indian Dyestuff Industries Limited, Mumbai 

Indian Jute Industries' Research Association, Kolkata 
Jaysanth Dye-Chem, Mumbai 

In Personal Capacity, (Technology Advisor, Textiles & Engineering, 
Mumbai) 

Man-Made Textiles Research Association, Surat 

Maize Products, Ahmedabad 

National Peroxide Limited, Mumbai 

Office of the Textile Commissioner, Mumbai 

The South India Textiles Research Association, Coimbatore 

The Bombay Dyeing & Manufacturing Co Ltd, Mumbai 

The Bombay Millowners' Association, Mumbai 

The Arvind Mills Ltd, Ahmedabad 

The Atul Products Limited, Balsad 

The Bombay Textile Research Association, Mumbai 
The Silk & Art Silk Mills Research Association, Mumbai 

Textiles Committee, Mumbai 

Universal Starch Chem Allied Limited, Dhule 
Wool Research Association, Thane 

BIS Directorate General 



Representative (s) 
Dr M. M. Gharia (Chairman) 

Dr S. Rahman 

Shri D. L. Patel (Alternate) 

Shrj K. B. Chokshi 

Shri Ajay Kachhi (Alternate) 

Shri Mahesh Sharma 

Dr P. V. Varadarajan 

Shri A. J. Shaikh (Alternate) 

Dr G. V. G. Rao 

Shri S. Vishwanathan 

Dr Bharath Desai (Alternate) 

Shri J. K. Joshi 

Shri V. R. Karmarkar (Alternate) 

Dr T. K. Guha Roy 

Shri S, C Sharma 

Shri P. M. Reshamwala (Alternate) 

Shri M. D. Dixit 

Dr. S. R. Naik 

Shri M. G. Patel (Alternate) 

Shri N. C Shah 

Shri A. H. Dhamelia (Alternate) 

Dr S. R, Tendulkar 

Shri A. K. Pathak (Alternate) 

Shri R. A. Lal 

Shri K. P. Janakiraman 

Shri A. S. Gore 

Shri P. R. Krishnan (Alternate) 

Shri P. M. Bhatt 

Shri A. C Rangani (Alternate) 

Dr J. J, Shroff 

Shri A. R. Patel (Alternate) 

Shri N. S. K. Srinivasan 

Dr Sunil B. Josm (Alternate) 

Dr G. N. Sheth 

Dr S. A. Shah 

Shri K. S. Taraporewala (Alternate) 

Dr G. S. Nadiger 

Shri S. Subramanian (Alternate) 

Shri D. A. Patil 

Shrimati G. P. Rane 

Shri V. C. Panse (Alternate) 

Shri M. S. Verma, Director and Head (TXD) 
[Representing Director General (Ex-officio)] 



Member Secretary 

Shri B. L. Bharati 

Joint Director (TXD), BIS 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not, preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 
'BIS Catalogue' and 'Standards : Monthly Additions'. 

This Indian Standard has been developed from Doc : No. TX 07 (0459). 
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